LOUGHBOROUGH UNIVERSITY

Programme Specification 

MSc in Materials for Industry

Please note: This specification provides a concise summary of the main features of the programme and the learning outcomes that a typical student might reasonably be expected to achieve and demonstrate if full advantage is taken of the learning opportunities that are provided.  More detailed information on the learning outcomes, content and teaching, learning and assessment methods of each module can be found in Module Specifications and other programme documentation and online at http://www.lboro.ac.uk

The accuracy of the information in this document is reviewed by the University and may be checked by the Quality Assurance Agency for Higher Education.

	Awarding body/institution;


	Loughborough University

	Teaching institution (if different);


	Not applicable

	Details of accreditation by a professional/statutory body;
	Not applicable

	Name of the final award;


	Master of Science

Including: Postgraduate Diploma & Postgraduate Certificate



	Programme title;


	Materials for Industry



	UCAS code;


	Not applicable

	Date at which the programme specification was written or revised.
	Revised July 2004


1.
Aims of the programme:

The MSc in Materials for Industry aims to:

1. Prepare students for an active and effective professional role in manufacturing industry and particularly, but not exclusively, the following sectors: Plastics, Rubber, Ceramics & Metals, Transport and Materials Evaluation. 


2. Enhance the careers of those already in full time employment in industry via part-time attendance.

The more specific objectives of the programme are to develop the appropriate professional competence for the following functions:

a) Research and Development related to all aspects of materials, processing methods, characterisation and end-use products;

b) Trouble shooting tasks related to materials processing, characterisation and failures in service;

c) Evaluation of performance of materials to provide data for product design, specifications and quality control;

d)  Characterisation of the properties and performance of materials.

2.
Relevant subject benchmark statements and other external and internal reference points used to inform programme outcomes:

The 2001 publications “Materials” issued by the Institute of Materials (IoM) was thoroughly consulted in the preparation of this document. Although the IoM publication was intended primarily for Undergraduate degree curricula, including masters, such as MEng, it does provide a good indication of expectations for postgraduate taught programmes, such as MSc degrees. Hence it was considered a relevant reference for bench mark statements. The main items dealt by the IoM  “Materials” are used here for an evaluation of the curriculum for the MSc in Materials for Industry and its aims.

Materials as an interdisciplinary subject for graduate training is at the basis of the IoM benchmark statements. The MSc in Materials for Industry was designed at its inception in 2000 as an interdisciplinary programme with intakes from a variety of graduates such as chemists, physicists and engineers, as well as materials scientists and technologists, and non-graduates with an appropriate background including industrial experience. The breadth of the programme is illustrated by the very wide range of modules on offer.

The MSc Programme in Materials for Industry has roots in all three essential components identified by the IoM publication, i.e. Practical Work, Project Work and Industrial Orientation. Most modules, with exception of those taught by Distance Learning, have substantial elements of Laboratory exercises as Coursework and an individual project is compulsory for all students taking the programme to MSc level. Many of the taught modules have industrialists involved in the teaching team, see table 1.

The standards and levels of students attainment for the MSc in Materials for Industry are set at level A and B identified in the IoM publication. Indeed the students are assessed according to such standards and levels of competence. For instance, at the highest level of achievement the IoM states that understanding of the subject and techniques has to go beyond the information provided by the Programme. 

To qualify for an MSc in Materials for Industry graduates have to acquire new knowledge from recent scientific literature and technical/commercial conference proceedings for the project, as well as for specific assignments used as coursework in some modules, see table 1.

Table 1: Involvement of laboratory exercises, industrial input and knowledge beyond the taught material in Materials for Industry modules.

	Materials for Industry modules involving

	
	Laboratory exercises
	Industrialists on teaching team
	Acquisition of knowledge outside of taught material

	
	
	
	

	MPP131 Automotive Materials –  An Overview
	✓
	✓
	✓

	MPP132 Fundamentals of Rubbers and Rubber Processing
	✓
	✓
	✓

	MPP133 Plastics Processing, Properties and Applications
	✓
	
	✓

	MPP134 Surface Analysis
	✓
	
	✓

	MPP135 Rubber Mixing and Processing
	✓
	
	

	MPP137 Overview of Packaging Materials
	✓
	
	✓

	MPP141 Materials Selection for Designers
	✓
	
	✓

	MPP143 Materials Modelling
	✓
	
	✓

	MPP151 Characterisation of Polymers
	✓
	
	✓

	MPP152 Chemical Surface Processes
	✓
	✓
	✓

	MPP153 Electrochemical Surface Processes
	✓
	✓
	✓

	MPP203 Total Quality Management
	
	
	✓

	MPP231 Adhesive Bonding
	✓
	✓
	✓

	MPP232 Thermal Analysis
	
	✓
	✓

	MPP233 Science and Technology of PVC
	✓
	✓
	✓

	MPP241 Materials Recycling and the Environment
	
	
	✓

	MPP242 Microscopy
	✓
	
	✓

	MPP243 Successful Management Practice
	
	✓
	✓

	MPP331 Polymer Science 1
	
	
	✓

	MPP332 Metallic Materials
	
	
	✓

	MPP333 Ceramic Materials
	
	
	✓

	MPP335 Ceramics: Properties and Processing
	
	
	✓

	MPP352 Polymer Science 2
	
	
	✓

	MPP353 Electronic Materials
	
	
	✓

	MPP354 Fracture and Failure
	
	
	✓

	MPP355 Structural Properties of Polymers
	
	
	✓

	MPP356 Blends and Composites
	
	
	✓

	MPP357 Overview of Packaging Materials
	
	
	✓

	MPP358 Environmental Issues & Industrial Materials
	
	
	✓


3.
Intended Learning Outcomes

Knowledge and Understanding

On successful completion of the programme the student should be able to demonstrate knowledge and understanding of:

· The range of industrial materials, ceramic, metal, polymeric, rubber and their composites, and their composition and microstructural constitution.

· The principles underlying the relationship between the synthesis of materials and their subsequent properties, with a greater or lesser knowledge of the individual materials classes or specific properties depending on the specific modules taken.

· The principles underlying the relationship between the properties of materials and their composition and microstructure, with a greater or lesser knowledge of the individual materials classes or specific properties depending on the specific modules taken.

· The underpinning concepts and practical use of a range of characterisation techniques, with a greater or lesser knowledge of any specific technique depending on the specific modules taken.

At Diploma and Certificate level the areas of knowledge and understanding are less in number approximately proportional to the reduction in the credits accumulated relative to the MSc award.

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
The strategy for teaching is by either formal lectures, tutorials and laboratory experiments, as well as library assignments or by distance learning. Approximately 18 modules are taught in a one week modular format and 10 modules by distance learning. An industrially sponsored or focused project is used to apply knowledge and understanding of the subject matter in a novel and realistic situation. Assessment for achieving learning outcomes, with respect to knowledge and understanding of the subjects specified above, is primarily through formal examinations, coursework assignments and assessed laboratory reports. Informal tests and questionnaires are also used as complementary evaluation procedures, particularly for laboratory based modules, to enable the student to be able to demonstrate his/her achievements in a less restrictive environment than formal examinations. In writing laboratory reports and other coursework, the students go even further in acquiring knowledge and understanding, under conditions where reflective and critical thinking, with the possibility of rectifying errors, can more easily be implemented.

Skills and other attributes

a) Subject-specific: Intellectual/ cognitive skills

On successful completion of this programme students should be able to:

· Select and identify an appropriate processing method to manufacture products of given shape, material and performance and recommend remedies for any deficiencies related to output and quality.

· Identify how the selection of a particular process route will affect the subsequent microstructure and performance of a given material.

· Explain the origin of the properties of materials and identify how they may be controlled and modified by changes in the process route used and their microstructures.

· Identify, select and suggest suitable preparation schemes and evaluate new material compositions for specific applications.

· Propose suitable procedures for the characterisation of materials and assess their significance in relation to processing and manufacture of end-use products.

· Identify and select suitable procedures to predict the performance of materials in specific service conditions.

· Select and identify appropriate experimental techniques to elucidate particular research and/or development goals.

· Analyse a problem and identify appropriate materials and/or process conditions that will address it.

In each case, students will have a greater or lesser knowledge of the individual materials classes, specific properties and characterisation techniques depending on the specific modules taken.

At Diploma and Certificate level the areas of subject specific intellectual/cognitive skills are less in number approximately proportional to the reduction in the credits accumulated relative to the MSc award.

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
Acquisition of the above skills is through a combination of lectures, tutorials, seminars, distance learning materials, assignments, laboratory experiments and associated presentation and discussion of results, collaborative or sponsored industrial projects and in-depth analysis and discussion of data.

Assessment for achieving the subject specific skills outlined above, is primarily through formal examinations, assessed laboratory reports and other coursework assignments. Informal tests and questionnaires can be used as complementary evaluation procedures, particularly for laboratory based work.

b) Subject-specific practical skills

On successful completion of this programme students should be able to:

· Use analytical and physical testing equipment to carry out suitable experiments for the  compositional, microstructural and performance-based characterisation of materials, as well as recording and presenting the data obtained in a succinct and clear format.

· Formulate experimental strategies to obtain reliable and accurate data that will help solve a particular problem.

· Use laboratory processing equipment for the production of materials and manufacture of simple components and test-specimens, recording appropriate data and presenting them in a concise and scientifically meaningful manner.

· Assemble and operate suitable testing rigs/equipment for measuring mechanical and physical properties of materials.

· Explain results according to the changes in the independent variables and draw appropriate conclusions.

· Evaluate and present practical data in a suitable format.

· Calculate additional parameters and relate the results to theoretical concepts.

· Use appropriate computer software for the manipulation of experimental and other data suitable for inclusion in reports and for oral presentation.

· Carry out a thorough literature and patent search.

In each case, students will have a greater or lesser knowledge of the individual materials classes, specific properties and characterisation techniques depending on the specific modules taken.

At Diploma and Certificate level the areas of subject specific practical skills are less in number approximately proportional to the reduction in the credits accumulated relative to the MSc award.

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
Acquisition of the above skills is through a combination of assignments, laboratory experiments and associated presentation and discussion of results, collaborative or sponsored industrial projects.

Assessment for achieving the subjects specific practical skills, outlined above, is primarily through formal laboratory reports, coursework assignments and oral presentation outlining the work plan and data handling for projects.

c) Key / transferable skills
On successful completion of this programme students should be able to:

· Organise and manage time and resources effectively.

· Apply a critical approach to problem solving in areas related to his/her field of studies.

· Exercise independent learning skills for the gathering of information and acquire new knowledge for work/subject related activities, as well as for professional development.

· Work effectively both independently and in a group.

· Communicate effectively both orally and in writing and present information and ideas in a concise and scholarly manner.

· Demonstrate an adequate level of cognitive and numerical skills for theoretical analysis of new principles.

At Diploma and Certificate level the areas of key/transferable skills are less in number approximately proportional to the reduction in the credits accumulated relative to the MSc award

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
Acquisition of the above transferable skills is through a combination of lectures, distance learning material, tutorials, oral presentations, assignments, laboratory experiments and associated presentation and discussion of results, collaborative or sponsored industrial projects.

Assessment for achieving the transferable skills, outlined above, is primarily through formal laboratory reports and coursework assignments, as well as formal examinations. Oral presentations outlining the work plan and data handling for the project, and related learning experiences, are used to assess presentation and linguistic skills. 

4. Programme structures and requirements, levels, modules, credits and awards

The MSc. Programme in Materials for Industry consists of 180 credits, of which 60 credits are allocated to project work and the related thesis. It is offered as either a full-time or part-time programme The full-time programme is taken over two semesters with a project starting in the second semester and the thesis submitted at the end of August. The part-time programme involves taking individual modules (taught or distance learning), typically 20 credits per semester, but students can take up to 8 years to complete the programme. The project is normally undertaken at work, but it is supplemented by part-time attendance to the University for supervision and use of more specialised and advanced equipment that may not be available in the work place. 

As part of the same programme students can take modules, with or without project, to a total of 120 credits to qualify for the Postgraduate Diploma. Similarly the student can opt to take modules to a total of 60 credits, excluding Project, to qualify for the Postgraduate Certificate. It is expected that the majority of students will take the full programme up to the MSc degree.  

The whole approach within the Materials for Industry programme is one of maximising flexibility. There are over 30 modules offered (table 2) and students can take many combinations to achieve their desired portfolio of subjects, table 3. Advice is on hand, via the Programme Director, to assist the students in making their choices. 

The programme structure is described below and can also be found in the Programme Regulations.  Details of module specifications can be found at the following website http://www.lboro.ac.uk/departments/iptme/pg/ptmods.html and in the Appendix. The credit for each module is specified, 10 credits being equivalent to 100 hours total students effort, including private studies for the module.

Typical contact time (lectures, tutorials and laboratory classes) for a 10 credit module is 30 hours in a single week. All 20 credit modules are distance learning in format and are not only larger in terms of the amount of material presented and quantity of assessment, but also require more extensive private study.

Table 2: Modules available through the Materials for Industry programme.

Group A modules

	Module code
	Module title
	OW/DL*
	Modular weight

	MPP131
	Automotive Materials: An Overview
	OW
	10

	MPP132
	Fundamentals of Rubbers and Rubber Processing
	OW
	10

	MPP133
	Plastics Processing, Properties and  Applications 
	OW
	10

	MPP134
	Surface Analysis 
	OW
	10

	MPP135
	Rubber Mixing & Processing 
	OW
	10

	MPP137
	Overview of Packaging Materials
	OW
	10

	MPP141
	Materials Selection for Designers 
	OW
	10

	MPP143
	Materials Modelling 
	OW
	10

	MPP151
	Characterisation of Polymers 
	OW
	10

	MPP152
	Chemical Surface Processes 
	OW
	10

	MPP153
	Electrochemical Surface Processes 
	OW
	10

	MPP203
	Total Quality Management
	OW
	10

	MPP231
	Adhesive Bonding 
	OW
	10

	MPP232
	Thermal Analysis   
	OW
	10

	MPP233
	Science and Technology of PVC
	OW
	10

	MPP241
	Materials Recycling and the Environment 
	OW
	10

	MPP242
	Microscopy 
	OW
	10

	MPP243
	Successful Management Practice
	OW
	10

	MPP331
	Polymer Science 1   
	DL
	20

	MPP332
	Metallic Materials 
	DL
	10

	MPP333
	Ceramic Materials 
	DL
	10

	MPP335
	Ceramics: Properties and Processing
	DL
	20

	MPP352
	Polymer Science 2
	DL
	20

	MPP353
	Electronic Materials 
	DL
	10

	MPP354
	Fracture and Failure 
	DL
	10

	MPP355
	Structural Properties of Polymers    
	DL
	20

	MPP356
	Blends and Composites  
	DL
	10

	MPP357
	Overview of Packaging Materials
	DL
	10

	MPP358
	Environmental Issues and Industrial Materials
	DL
	10

	MPP020
	Research Project
	
	60


* OW – One week format

DL – Distance learning format
Group B modules

Other modules from Loughborough postgraduate prospectus (with agreement of Programme Director and host department).

Table 3: Module selection for Materials for Industry programme.

	PG Certificate 

(60 credits)
	PG Diploma 

(120 credits)
	MSc 

(180 credits)

	At least 30 credits from group A     

+ 

Up to 30 credits from  group B
	At least 90 credits from group A (60 credits may be a research project)    +

Up to 30 credits from  group B
	At least 120 credits from group A (60 credits to be a research project)   

+

Up to 30 credits from  group B


5.
Criteria for admission to the programme

The programme is supported by EPSRC via the Masters Training Programme with provision of Advanced Course Studentships. Acceptance directly onto the MSc is restricted to holders of Honours degrees, with a minimum attainment of a lower second class or equivalent for overseas students. For the latter we follow the NARIC recommendations as to their status relative to a British degree. For the equivalence with European Universities we follow the general rules used with Socrates exchanges, generally available for almost all European countries. Students with a lower academic background but greater industrial experience can be accepted onto the full or part-time programme at Postgraduate Certificate level. If they are successful at passing this, they can use it to reregister on the full MSc, though without being awarded the PG Certificate qualification. At the same time we follow the general University rules regarding English language qualifications, i.e. a minimum score of 600 for TOEFL (250 computerised version) and 6.5 for IELTS, unless tuition and examinations are carried out in English.

6.
Information about assessment regulations: 

The method of assessment for each module is described within the relevant module specification.

Where examinations are involved, they are usually held at the end of the semester in which the module concerned is taught. Modules assessed by coursework are also assessed in the same semester in which they are taught.

The Project, MPP020, is assessed on three elements, respectively: (a) oral presentation of their work plan, objectives and background, (b) literature survey and (c) the final thesis.

The examination marks for each module are combined with the coursework marks, according to the criterion stipulated in the module specifications and are subsequently scrutinised and approved by a Modular Board of Examiners at the end of each semester. The project is examined within the first two weeks of September and is immediately followed by a meeting of the Module Board of Examiners.  At the discretion and recommendations of the examiners, candidates may also be asked to attend a Viva Voce examination. This is followed by a meeting of the Programme Board of Examiners to issue a pass list for each postgraduate qualification, according to the accumulated credits, as well as to award distinctions and prizes (see Appendix for programme regulations). 

Students are allowed to resit examinations only in the following academic year. There are no resit examinations outside semesters. 

The student will normally be allowed by the Programme Board to carry forward a mark of 50% or more in either coursework or examination when resitting the other element of assessment, 
7.
Indicators of quality: 

In the last independent external review, conducted by the Quality Assurance Agency for Higher Education, the Institute gained a total of 21 points, confirming the excellence of teaching in the degree programmes.

In the last independent external national research review in 2001, the Institute gained a grade 4, and continues to enjoy sustained growth in this activity.  A new Materials Characterisation Centre has recently been opened in the Institute.

This is the first full year of the programme’s existence and therefore no feedback has been received from the External Examiner, however the students have been very complimentary.
8.
Particular Support for Learning

Computing Services

http://www.lboro.ac.uk/computing/index.html
Computing Services provides the University IT facilities and infrastructure.  General purpose computer resources across campus are open 24 hours and more specialist computer laboratories are provided I partnership with departments.  Students in halls of residence are supported in connecting their computers to the high speed network.  The University’s virtual learning environment “LEARN” provides on and off campus access to web-based teaching materials provided by lecturing staff.

Disabilities and Additional Needs Service

http://www.lboro.ac.uk/disabilities/
The Disabilities and Additional Needs Service (DANS) offers support for students and staff including: advice both on matters relating to the Special Educational Needs and Disabilities Act (SENDA); adaptation of course materials into Braille/large print/tape/disk/other formats; organising mobility training; BSL interpretation; provision of communication support workers; note takers in lectures/tutorials; assessment of specific support, equipment and software needs; individual/small group tuition for students who have dyslexia; representing students’ needs to academic and other University departments; organising adapted accommodation to meet individual needs; helping to organise carers to meet any personal care needs; organising appropriate support for students who have a mental health problem.

DANS has links with the RNIB Vocational College, Derby College for Deaf People and the National Autism Society to offer effective support to students at the University.  It regularly takes advice from other national and local organisations of and for disabled people.

Where a student has complex support or accommodation needs, contact with DANS is strongly advised prior to application.

Library

http://www.lboro.ac.uk/library/
The University Library provides advanced support for student learning in a purpose-built building and electronically via the web.  It is open for upwards of 80 hours per week during semester and holds a stock of more than half a million volumes and an extensive serials collection.  Numerous PC workstations (100+), networked printing facilities and self-service photocopiers are also available.  The Library is designated EDC (European Documentation Centre).  The Library catalogue is available on-line, as are electronic versions of reading lists.  Over 180 subject-specific electronic databases can be accessed by users both on campus and elsewhere.  The Library organises induction sessions for first year students and librarians can provide flexible training for students and researchers throughout their time at Loughborough.  User support is also available from the Library information desks, via printed and online guides and through a series of ‘Lunchtime in the Library’ and other training sessions.  There are a variety of study environments in the Library, including individual and group study desks, private carrels and group study rooms.

Mathematics Learning Support Centre

http://learn.lboro.ac.uk/sci/ma/mlsc/
The Centre, which is based in the Department of Mathematical Sciences, provides a range of services designed to support any undergraduate student in the University in their learning of mathematics.  In particular it aims to help students in the earlier stages of their studies who might benefit from resources and tuition over and above that normally provided as part of their course.

The Virtual Engineering mathematics Learning Support Centre provides online help for Engineering students in mathematics.  This site is an additional resource provided by the mathematics Learning Support Centre in conjunction with the Faculty of Engineering Teaching and Learning Support Centre, providing students with an additional way of accessing some of the resources held within the centre – 24 hours a day.

Careers Service

http://www.lboro.ac.uk/service/careers/section/careers_service/welcome.html
The Careers Service provides support and advice for students seeking careers guidance and help with job-searching techniques, together with a library of careers resources, careers fairs, employer presentations, management and skills courses and a comprehensive website containing vacancies and information. In the UK Graduate Careers  survey, sponsored by the Times Newspaper, Loughborough University Careers Service was rated as one of the most impressive with over 80% of students rating it as good or excellent. The service has also been identified by employers as the amongst the top ten Higher Education careers services in the 2003 Association of graduate Recruiters/Barkers survey.

Professional Development

http://www.lboro.ac.uk/service/pd
Professional Development (PD) provides continuing professional development and support in teaching and a wide range of other areas.  

New lecturers attend a personalised programme of PD courses and, in the final year of probation, Quality Enhancement assesses their teaching through direct observation and a portfolio.  Accreditation for this process has been awarded by the Institute for Learning and Teaching (ILT). 

PD works directly with staff who wish to develop more effective teaching and learning methods – including the area of learning technologies – and provides resources to support the learning skills development of students.


Other development opportunities are provided in institutional strategic priority 
areas and in response to discussions with departments in the context of their 
needs.
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